ABSTRACT Objectives: To evaluate the effectiveness of varenicline for smoking cessation in Chinese smokers in a real world cessation clinic practice.
INTRODUCTION
Tobacco kills half of long-term smokers and, every year, more than 500 million people worldwide die from tobacco-related diseases. 1 In 2010, the China National Prevalence Survey found that 52.9% of men and 2.4% of women were current smokers, and 85.6% current smokers smoked daily. In 2010, there were an estimated 301 million current smokers in China, making this country the largest consumer of tobacco in the world. 2 But China is only at the early stage of the tobacco epidemic and the burden of disease caused by smoking will increase greatly in the next few decades.
The most effective way of reducing the tobacco toll is smoking cessation. In China, currently approved medications for smoking cessation include nicotine replacement therapy (NRT), bupropion sustained release (SR) and a selective α4β2 nicotinic acetylcholine receptor partial agonist, varenicline tartrate. Specifically developed for smoking cessation, varenicline first showed superior efficacy versus bupropion SR and placebo in randomised controlled trials (RCTs) in the West. 3 4 Several RCTs conducted
Strengths and limitations of this study
▪ There is strong evidence confirming the effectiveness of varenicline on smoking cessation in many randomised controlled trial studies, however, prospective evidence on the effectiveness of varenicline in actual clinical practice, especially with a control group, in Chinese (Asia and other Western countries) in a real world setting is scarce. ▪ Compared to brief counselling alone, varenicline prescription in the smoking cessation clinic appeared to be effective, with doubling of quit rates in Chinese smokers in a real world cessation clinic practice. ▪ The study provides, for the first time, information on the effectiveness of different interventions including varenicline and counselling in a real world smoking cessation clinic of a large general hospital in China. ▪ The quit rate was based on self-report by trained research assistants using a well-constructed and validated questionnaire, it may have limited validity and reliability.
later in six Asian countries, including China, also showed that varenicline had greater smoking abstinence rates than placebo. [5] [6] [7] A meta-analysis of various nicotine receptor partial agonists (including cytisine, dianicline and varenicline) found that varenicline at standard dose was superior to bupropion SR and placebo as a smoking cessation aid. 8 While RCTs have excellent internal validity, their external validity is limited, in particular, by their inclusion and exclusion criteria, exclusion of subjects with some diseases, and the additional attention and better adherence of the subjects. The effectiveness in real world practice often appears to be lower. Reports of effectiveness from a real world setting are scarce.
The 1996 China National Survey showed that 71.8% of smokers did not want to quit smoking, 16.6% of smokers intended to quit, but had not taken any action, 11.6% who had smoked daily had quit smoking but relapsed later and only 3.6% smokers had successfully quit for more than 2 years. 9 A systematic literature review showed that success rates among smokers who attempt to stop smoking by themselves are low: only 3-5% at 6-12 months after initiating a cessation attempt. 10 The 2010 Global Adult Tobacco Survey in China showed that, among those who had attempted to quit during the past 12 months, 91.8% did not use any method to assist smoking cessation. Only 33.9% of smokers who had seen a doctor in the past year had cessation advice from the doctor. 2 Although there is evidence on the effectiveness of varenicline in Chinese people in an RCT 5 and in an observational study, 11 we found no report on the effectiveness of varenicline in actual clinical practice with a Chinese control group in a real world setting. The aim of the present study was to assess the effectiveness of varenicline for smoking cessation in a real world practice of a smoking cessation clinic (SCC) in Beijing, China.
METHODS

Study setting and participants
A SCC in the outpatient department of PLA General Hospital was set up in October 2008 and has continued to the present. The hospital has about 12 000 outpatients per day. The clinic has 4 weekday evening sessions (Monday to Thursday from 6:30 to 9:00 pm).
Initially, five part time physicians were trained and qualified as smoking cessation counsellors after passing an examination, similarly to a previous procedure reported in Hong Kong. 12 These physicians provide free individual counselling to all participants. Exhaled air carbon monoxide test is also tested at no charge.
In our study, the subjects were current smokers who were local or non-local residents from different parts of the country. They came to the SCC directly or called the SCC booking hotline to make an appointment and first visited the SCC from 28 October 2008 to 31 March 2014. All subjects were willing to quit smoking and signed an informed consent form. At the first visit, those who were unwilling to participate in the follow-up survey were excluded. The details of the set-up and operation of the SCC has been described previously. 13 Eight hundred and eighty-three men and 41 women, aged 17-79 years, who were smoking one or more cigarettes daily and wanted to stop smoking, were eligible. Those using bupropion SR (n=131) and NRT (n=21) were excluded. Of the 924 participants included, 182 (21%) were lost to follow-up at 6 months (figure 1).
Data collection
The baseline and follow-up questionnaires were developed with reference to the Hong Kong clinic, and other widely used and validated questionnaires, with about 40 closed-ended questions. 12 14 The baseline questionnaire, completed at the first SCC visit, included demographic characteristics such as age, sex, marital status and education level, perceived health status in the past 3 months and smoking history such as level of smoking, pack-years of smoking and the number of prior quit attempts. The level of nicotine addiction was based on the Fagerström Questionnaire. 15 Motivation of quitting was measured by asking the smokers how important it was for them to quit smoking, on a scale of 1-100 (1 being least important and 100 being most important). Responses were categorised into more important (scoring above the mean) and less important (scoring below the mean). Similar questions were asked to measure perceived confidence and difficulty in quitting. 14 16 Other information collected included tobacco-related diseases, history of drug, alcohol or physical activity and willingness to pay for quitting. Exhaled air carbon monoxide level at first visit was measured using the 'Bedfont Micro II Smokerlizer'. Height, weight, blood pressure, and waist and hip circumference, were also recorded.
Interventions
At the first visit, the interview for the baseline questionnaire was conducted face-to-face, and the process allowed the smokers to reflect on their smoking and quitting experiences, and gave the physician a better understanding of the smokers, to guide the counselling. Smoking cessation counselling for 30-40 min was then provided for all smokers.
Counselling clues were devised from the needs of individual smokers, their smoking status, physical dependency level and tobacco related diseases. The physician adopted a non-directive approach based on the Prochaska transtheoretical model. 17 It included the five 'A's' (ask, advise, assess, assist and arrange), assessing the stage of readiness in quitting smoking, strengthening smokers' motivation to quit smoking using the five 'R's' (relevance, risks, rewards, roadblocks and repetition) approach. The dangers of smoking as well as the impact on the smokers' existing disease and the benefits of quitting were reviewed, and the smokers' knowledge and potential barriers to smoking cessation were assessed. Behavioural self-management techniques to prevent relapse, and methods to overcome physiological craving, psychological dependence and social-cultural factors with tobacco dependency, were also discussed.
The final step described how to quit smoking. Communication between physicians and smokers is necessary in order to develop a cessation programme to fit each smoker. At the early stage (about 2 years) of the SCC, the physicians would recommend medications for smokers who smoked heavily, with severe nicotine dependence and lack of confidence in quitting. Based on the early experience of using varenicline, the physicians had a better understanding of its cessation efficiency, and would recommend varenicline for each smoker as an aid to smoking cessation. The price of the Starting Box, which is used for 2 weeks, is 263 RMB (US $1=6.25 RMB), and the price of the Continuing Box, also used for 2 weeks, is 352 RMB.
The cost of the full course (12 weeks) treatment is about 2000 RMB (1 Starting Box +5 Continuing Boxes). Since smoking cessation is not covered by statutory health insurance in China, the cost of the drugs used in our study was paid for by the smokers. Due to the high price of varenicline, some smokers declined it. In the SCC, the physician would respect the choice of the smoker. Thus, the smokers were divided into two groups according to individual choices: those who received counselling and varenicline were categorised into the varenicline group, and the others who received counselling only were the comparison counselling-only group.
Medications were prescribed at the first visit. Smokers who started treatment with varenicline were instructed to take their first dose the following day. Varenicline was titrated to full dosage over 1 week (0.5 mg once daily for days 1-3; 0.5 mg twice a day for days 4-7; then 1 mg twice a day thereafter). Treatment duration was not mandatory and depended on the choice of the smoker.
Follow-up
Follow-up assessment was made at 1, 3 and 6 months after the first visit. Only a minority of smokers (<5%) returned to the SCC at the scheduled time for follow-up. Some subjects receiving varenicline would visit the SCC irregularly for the prescription, and brief face-to-face personalised counselling (20-30 min) was given at each visit. Those who did not return were followed up over the telephone by physicians or by a specially trained counsellor, with brief telephone counselling (20-30 min) for each subject.
The follow-up questionnaires were similar at 1, 3 and 6 months, and were shorter than the baseline version. The following information was collected: self-reported health status, smoking status, tobacco consumption, whether having quit or not, quit attempts, withdrawal symptoms, drug adverse effects and the biggest obstacle to quitting.
Outcomes
The primary outcomes were 7-day point prevalence rate abstinence and 3-month continuous abstinence rate (CAR) at 6-month follow-up. The secondary outcomes were 7-day abstinence point prevalence rates at 1 month and 3-month follow-up, respectively, as well as 1-month CAR at 3-month follow-up. Smokers who had quit were assessed by asking whether they had smoked any cigarette (a whole cigarette or a puff ) during the past 7 days at 1-month, 3-month and 6-month follow-up ( point prevalence quit rate), and continuous abstinence for 1 month or 3 months at 3-month and 6-month follow-up (CAR).
The 7-day point abstinence was used as the main outcome measure based on the US Clinical Practice Guideline. 18 Those who answered 'no' were defined as quitters, with no biochemical validation.
All self-reported adverse events and safety data were documented. For those who had severe side effects, the physicians would instruct them to reduce the dosage or stop the medication.
Statistical analysis
The data were analysed using Statistical Package for Social Sciences (SPSS) for Windows V.19.0. The baseline characteristics of smokers were described using descriptive statistics. The prevalence of quitters by different baseline factors was compared with χ 2 test or Fisher's exact test. Logistic regression modelling was used to identify independent predictors for quitting (by enter method) and to estimate adjusted ORs and 95% CIs. A p value of <0.05 (two tailed) was considered statistically significant. All 924 eligible smokers were included in the analysis by intention-to-treat, and those who had reached the follow-up time but could not be contacted were considered as non-quitters. figure 1 ). Of these subjects, 61% (562/924) were nonresidents, and the follow-up was carried out mainly by telephone. The 6-month follow-up rate was 76% (451/592) for counselling, and 88% (292/332) for varenicline.
RESULTS
Subject disposition
Overall, 95% of the subjects were men and the mean age was 41 years (SD=10.6 years). Varenicline was prescribed to 332 (36%) subjects. Table 1 shows that the varenicline group consumed more cigarettes per day ( p<0.001), had a higher Fagerström score ( p<0.001) and had made more past quit attempts ( p=0.014). There were no significant differences in age, gender, education, the age of the subject when he/she began smoking and number of years of smoking.
Effectiveness
At 1-month, 3-month and 6-month follow-up, the selfreported 7-day point prevalence abstinence rates and CARs were significantly higher in the varenicline plus counselling group than in the counselling-only group.
The primary outcomes at 6-month follow-up are shown in figure 2 . The 7-day point prevalence abstinence rate with varenicline was significantly higher than that of counselling only: 37.0% versus 23.1% (OR, 1.96; 95% CI 1.46 to 2.62; p<0.001). Also, the 3-month CAR with varenicline was higher, 33.1% versus 18.4% (OR, 2.20; 95% CI 1.61 to 2.99; p<0.001).
The secondary outcomes are shown in Of 332 subjects who were prescribed varenicline, 52% reported that they had used varenicline for less than 4 weeks, 40% for 4-8 weeks and 8% for 9 weeks or more. Table 3 shows that the 3-month CAR at 6 months showed an increasing but nonsignificant trend with the duration of drug use ( p for trend=0.085). Using varenicline for 9 weeks or more showed much higher 3-month CAR with marginal statistical significance.
Safety and tolerability
Throughout the observation period, varenicline was safe and generally well tolerated. Among the 332 users, 24% (95% CI 20% to 29%) reported adverse events or side effects (table 4). The most frequent were gastrointestinal disorders (12.7%), psychiatric disorders (2.7%: all were sleep disorders), nervous system disorders (3.3%: dizziness) and cardiovascular system disorders (2.4%: palpitation). For gastrointestinal disorders, nausea was the most commonly reported (9.6%), followed by flatulence (2.4%). The nausea was mostly mild to moderate and diminished over time. No deaths occurred during the treatment and follow-up. Five single serious adverse events (1.5%) were recorded during follow-up: severe nausea in 3 subjects and dizziness in 2 subjects. Twenty-six (7.8%) users discontinued quitting and 15 (4.5%) reduced the dose of varenicline due to adverse events.
Predictors of quitting
At baseline, 18 factors were chosen in the analysis of predictors of quitting, including demographic characteristics, tobacco use-related factors and varenicline. Demographic characteristics included age, gender, marital status, education and household income per month. Tobacco use-related factors included age at initiation of smoking, cigarettes smoked daily, on average, number of years of smoking, CO level, number of past quit attempts, length of abstinence in the last quit attempt, stage of readiness in quitting, perceived importance, perceived difficulty and perceived confidence in Figure 2 Primary outcomes at 6-month follow-up for 7-day point prevalence abstinence rate (7-day PPAR) and 3-month continuous abstinence rate (3-month CAR). CI OR. CAR, continuous abstinence rate; PPAR, point prevalence abstinence rate.
quitting, tobacco related diseases, spouse smoking and drinking. Table 5 shows that varenicline (OR, 2.1, 95% CI 1.49 to 2.96, p<0.001), higher daily cigarette consumption and more confidence in quitting were significant independent predictors of quitting. The results were similar after excluding all those who did not return for follow-up.
DISCUSSION
This is the first real world observational study showing a doubling of smoking abstinence from varenicline in Chinese smokers in a SSC in China. We did not have a sample size calculation but the paper is based on the largest series of such smokers in China.
The strengths of our study were: (1) having a counselling-only comparison group and (2) a longer follow-up period of 6 months.
Few studies have examined the effect of varenicline on smoking cessation in a real world practice in Mainland China, Hong Kong and Taiwan. In China, Liang et al 19 observed 25 subjects in their clinical practice and reported that the abstinence rate continuously for 4 weeks (9-12 weeks) with varenicline was 48% at 12 weeks of follow-up, and that the CARs for longer (8-12 weeks) treatment times were higher than those for shorter (<8 weeks) treatment times ( p=0.027). But there was no comparison or control group.
Studies of the effectiveness of varenicline in real world clinics were scarce, compared to RCTs. Dhelaria et al 20 conducted a retrospective cohort study at 2 urban academic health centres in the USA, and found that 10.2% patients who received varenicline and had at least one follow-up visit maintained abstinence through 1 year at the 52-week follow-up. Assuming those who had no follow-up had not quit, the overall quit rate was only 6.4%. Blak et al also conducted a retrospective study in a UK general practice setting. They identified varenicline users from records in The Health Improvement Network database, and sent a questionnaire to patients who commenced smoking cessation treatment close to the selection date (6 months prior to the date of questionnaire dispatch), and the overall 7-day point prevalence abstinence rate was 49.5% (after 6 months since starting varenicline). But this study had only 193 responses and a low response rate of 26.4%. 21 In an inter-Asian 12-week, prospective, observational, non-comparative varenicline trial, the proportion of subjects in China with an abstinence status of 'Quit' before week 12 was 57.1% (95% CI 53.55% to 60.65%). 11 A varenicline phase IV trial in Germany showed that the 7-day abstinence rate between weeks 11 and 12 was 71.1% (95% CI 68.5% to 73.7%). 22 In another 12-week, prospective, observational, non-comparative trial of varenicline in four European countries (Belgium, Greece, Hungary and Slovenia), the 7-day point prevalence abstinence rate at week 12 was 64.6% (95% CI 60.1% to 68.3%). 23 All the quit rates were based on self reporting only and with short follow-up. None of the studies had a control or comparison group with no varenicline. Our quit rate in motivated smokers seeking help was lower than those mentioned above but could be higher than those in the community who did not seek help.
Of the papers cited above, the latter four, which had very high quit rate, were planned and sponsored by Pfizer Inc. 11 21-23 In the observational trial conducted in China, the 7-day quit rate over a 7-day period was 57.1%, but the quit rates of some subjects were assessed with less than 12 weeks of follow-up. 11 In our study, the 7-day point prevalence abstinence rate with varenicline reached 38.0% at 3-month follow-up, which appeared to be lower, but our data were all collected at 3-month follow-up. In addition, these observational studies sponsored by Pfizer had only followed up for 12 weeks, we had a longer follow-up of 6 months. The 7-day point prevalence abstinence rate and 3-month CAR was 37.0% and 33.1%, respectively, at 6-month follow-up, both significantly higher than those of counselling.
There were many RCTs confirming the effectiveness of varenicline. A meta-analysis by Cahill et al 8 included RCTs that compared the treatment drug with placebo, excluding trials with less than 6 months of follow-up. They concluded that varenicline at standard dose increased long-term smoking cessation by two fold. The pooled RR for continuous or sustained abstinence at 6 months or longer for varenicline at standard dosage versus placebo was 2.27 (95% CI 2.02 to 2.55; 14 trials, 6166 people). At lower or variable doses, the RR was 2.09 (95% CI 1.56 to 2.78; 4 trials, 1272 people). In the present study, the OR for 3-month continuous abstinence at 6 months for varenicline versus counselling was 2.04, which was similar to that above pooled RR.
Compared to the RCT that included Chinese smokers, 5 our 7-day point prevalence (63.0% (week 12) in RCT versus 38.0% (month 3)) and CARs (50.3% (9-12 weeks) in RCT versus 36.1% (2-3-month)) were substantially lower in a real world clinical practice. Two factors might account for the discrepancy: (1) subjects in RCTs were usually more highly motivated with better adherence and had more attention from the researchers and counsellors; (2) subjects in RCTs received a full course of 12 weeks free, but our subjects were seldom prescribed the full course because of the high cost, and over worries about side effects. In the present study, only 4% were prescribed varenicline for 9-12 weeks.
In addition to varenicline, we found two independent predictors of quitting: lower daily cigarette consumption and greater confidence in quitting. The former indicates a lower nicotine dependence and has often been found to be an important predictor. [24] [25] [26] The latter suggests that counsellors should aim at enhancing confidence and self efficacy. Future studies should examine whether increased confidence could be a mediator between varenicline prescription and quitting. Education was not a predictor of the use of varenicline. In China, high levels of education do not necessarily relate to high incomes. Moreover, the price of medications is not the only factor that determines the choice of drugs. Many subjects did not choose varenicline because of concerns about side effects. The present study also confirmed that varenicline was safe and generally well tolerated in Chinese smokers. The overall self-reported adverse event rate was 24.1%, which is similar to 28.1% in the inter-Asian observational study. 11 Adverse event rate of varenicline in most RCTs was higher: 78.4% in smokers in the US, 3 77% in smokers in China, Singapore and Thailand, 5 86.5% in smokers in Taiwan and Korea, 6 and 80.1% in smokers in Japanese. 7 The lower rate in the present study could be due to the much shorter duration of treatment and/or under-reporting. Our study had some limitations. First, the subjects of the two groups were not similar. The varenicline group could be more motivated as they were willing to pay the high cost of the drug. Second, because most subjects were not local residents, most of the follow-up was carried out by telephone interview, and the quit rate was based on self-reporting. Third, the duration of medication varied with different and unverified adherence. Fourth, our results were up to 6-month follow-up. We shall continue to follow-up at 1 year and beyond. Finally, the 24% loss in follow-up rate of the counselling group was significantly higher than the 12% of the varenicline group ( p=0.013). But the results of both 7-day point prevalence abstinence rate and CAR were similar after excluding all those who did not return for follow-up; only the values of OR were slightly lower and a p value slightly increased. Fifth, our loss to follow-up rate was 21%. Previous varenicline papers showed that 26.4% 21 to 29% 27 were lost to follow-up. Our intention-to-treat analysis assumed those lost to follow-up had not quit, as most of them had low intention to quit (some came only under pressure from family members, others' intention to quit reduced after going back to their living and working environments, and some relapsed). This group most likely would refuse follow-up by telephone. Hence, the loss to follow-up rate and intention-to-treat analysis should not have affected the results (by over-or underestimating the quit rates) substantially.
The present study is important because it provides, for the first time, information on the effectiveness of different interventions including varenicline and counselling in a real world SSC of a large general hospital in China. Having a counselling group as a comparison group in this study, which was not seen in other observational studies, is a most significant advantage.
Our findings suggest that varenicline should have a major role in smoking cessation in China but its cost is high, and smoking cessation counselling and medications are not covered by statutory health insurance in China. The prescription and use of the drug is extremely low in routine clinical settings and in SSCs. We recommend that the price of the drug be reduced to encourage more physicians to prescribe and more smokers to use varenicline, and that the drug be covered by health insurance.
CONCLUSION
Compared to brief counselling alone, varenicline prescription with brief counselling in a SSC appeared to be effective, with doubling of quit rates in Chinese smokers in a real world cessation clinic practice in China.
